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Claim Amendments: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 . (Currently Atnended) A high temperature superconductor comprising a drop in of 

less than a factor of about 7 at a temperature of between about 3 OK to about 77K, 
and at a magnetic field of about 1 Tesla, when the magnetic field is applied 
normal to the surface of the superconductor, as compared to a Jc in the presence of 
no magnetic field, and comprismg a p e ak in J c whe0 a magnetic field is applied 
perpendicular to a surfece of the superconducto r, wherein when a magnetic 
field is applied perpendicular to th e surface of the superconductor is at least 
50% of the that e xists when the magnetic field is applied parallel to the surface 
ofthe superconductor . 

2. (Original) The high temperature superconductor of claim 1, wherein the 
superconductor comprises RBaaCuaOy^xs wh^ein R comprises at least one of: yttrium (Y), 
samarium (Sm). ytterbium (Yb), neodymium (Nd), gadolinium (Gd), europium (Eu), lanthanum 
(La), dysprosium (Dy), holmium (Ho), and mixtures thereof 

3. (Original) The high temperature superconductor of claim 2, wherein x is greater than 
zero but less than one. 

4. (Original) The high temperature superconductor of claim 1 , wherein the 
siq)erconductor comprises a superconducting film on a metal tape. 

5. (Canceled) 
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6. (Currently Amended) A high temperature superconductor comprisinp^ a droT) in ]^ of 
less than a factor of about 7 at a tempera^ ^re of between about 30K to about 77K- and at a 
magnetic field of about 1 Tesla. when the magnetic field i s applied nonnal to the surface of the 
superconductor, as compared to a J . in the presoice of no magnetic field, and comp risiticr a 
when a magnetic field is applied perpendicular to a surface of the supcrconductor Tho high 
tempc^-aturo suporoonductor of claim 1 , vviierein, when a magnetic field is applied in any 
orientation with respect to a surface of the superconductor, the superconductor has a value that 
is at least about 50% of the peak-Jc that exists when the magnetic field is applied parallel to the 
surface of the superconductor. 

7. (Currently Amended) A liigh temperature superconductor comprising a drop in J. of 
less than a factor of about 7 at a temperature of between about 3QK to about 77K. and at a 
magnetic field of about 1 Tesla, when tlie magnetic field is applied nonnal to the surface of the 
supercon ductor, as compared to a L in the presence of no maenetic field, and comprising; a 
when a magnetic field is applied perpendicular to a surface of the superconductor Tho high 
^tefi^ ^ature superoonductor of claim 2 , wherehi the superconductor comprises at least one layer 
of RBa2Cu307.x and at least one layer of YBa2Cu307-;c, wherein R comprises at least one of: 
yttrium (Y), samarium (Sm), ytterbium (Yb), neodymium (Nd), gadolinium (Gd), europium 
(Eu), lanthanum (La), dysprosium (Dy), holmium (Ho), and mixtures thereof and wherein x is 
greater than zero but less than one. 

8. (Original) The high teinperature superconductor of claim 1, wherein tiie high 
temperature superconductor is utilized in at least one of: a power cable, a power transformer, a 
power generator, and a power grid. 

9. (Original) The high temperature superconductor of claim 8, wherein the power cable 
comprises a conduit for passage of a cooling fluid, and wherein the high temperature 
superconductor is disposed proximate the conduit. 

10- (Original) The high temperature superconductor of claim 9, wherein the power cable 
comprises at least one of: a power transmission cable and a power distribution cable. 
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11. (Original) The high temperature superconductor of claim 8, wherein the power 
transfoTOier comprises one or more windings, wherein at least one winding comprises the high 
temperature superconductor. 

12. (Original) The high tempmture superconductor of claim 8, wherein the power 
generator comprises: 

a shaft coupled to a rotor comprising at least one electromagnet comprising one or 
more rotor coils, and 

a stator comprising a conductive winding surrounding the rotor, 
wherein the conductive winding or at least one of the rotor coils comprises die high 
tempemture superconductor. 

13. (Original) The high temperature superconductor of claim 8, wherein the powCT grid 
comprises; 

a power generation station comprising a power generator; 

a transmission substation comprising at least one power transformer for receiving 
power from the power generation station, and for stepping-up voltage for transmission; 

at least one power transmission cable for transmitting power from the 
transnussion substation; 

a power substation comprisii^ at least one power transformer for receiving power 
from the power transmission cables, and for stepping-down voltage for distribution; and 

at least one power distribution cable for distributing power to an end user. 
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14. (Currently Amended) A high temperature superconductor having superior 

perfortnance in the presence of a magnetic jSeld, the superconductor comprising: 
a substrate; 

at least one buffer layer disposed on a surface of the substrate; 

at least one superconducting layer disposed over the at least one buffer layer, 

vrfierein the at least one superconducting layer comprises a rare-earth-Ba-Cu-O 

composition, and wiierein the superconductor comprises a drop in Jc of less than a 
factor of about 7 at a temperature of between about 3 OK to about 77K, and at a 
magnetic field of about 1 Tesia, when the magnetic field is applied normal to the 
surface of the superconductor, as compared to a Jc in the presence of no magnetic 
field, and comprises a peak4fi-Jc when a magnetic field is applied perpendicular to 
a surface of the superconductor^ 

vdierein when a magnetic field is applied perpendicular to the surface of the 

superconductor is at least about SQ% of the J. that exi sts when the magnetic field 
is applied parallel to the surface of the superconductor . 

15. (Original) The high temperature superconductor of claim 14, wherein the rare-earfh- 
Ba-Cu-O composition comprises at least one of: yttrium (Y), samariinn (Sm), ytterbium (Yb)^ 
neodymium (Nd), gadolinium (Gd), europium (Eu), lanthanum (La), dysprosium (Dy), holmium 
(Ho), and mixtures thereof. 

16. (Original) The high temperature superconductor of claim 14, wherein the at least one 
superconducting layCT comprises a single layer of a rare-earth-Ba-Cu-O material comprising at 
least one of yttrium (Y)» samarium (Sm), ytterbium (Yb), neodymium (Nd), gadolinium (Gd), 
europium (Eu), lanthanum (La), dysprosium (Dy), hohnium (Ho), and mixtures thereof. 
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17. (CxMTCntly Amended) The high tomporatuTc - sttpercoiidiietor of claim 1 1 A high 
temperature superconductor having superior perforroancc in the presence of a magnetic field the 
superconductor comprising: 

a substrate: 

at least one buf fer lavea: disposed on a surface of the substrate^ 

at least one su perconductiniz layer disposed over the at least one buffer layer, 

wherein the at least one superconducting layer comprises a rare-earfli-Ba-Cu-O 

composition, and wherein the superconductor comprises a drop in J^. of less than a 
factor of about 7 at a temperature of between about 3 OK to about 77K, and at a 
magnetic field of about 1 Tesla, when the magnetic field is applied normal to the 
surface of the superconductor, as compared to a Jg in the presence of no magnetic 
field, and comprise s a Jn when a magnetic field is a^pplied perpendicular to a 
surface of the superconductor. 
wherein the at least one superconducting layer comprises a layer of a rare-earth-Ba-Cu-0 
material comprising at least one of yttrium (Y), samarium (Sm), ytterbium (Yb), 
neodymium (Nd), gadolniium (Gd), europium (Eu), lanthanum (La), dysprosium 
(Dy)j holmium (Ho), and mixtures thereof, sandwiched between two layers of 
YBaaCuaOy.;^, wherein x is greater than zero and less than one. 

18, (Currently Amended) Tli e high t e mpomtur o guperoonduotor of olaim 1 1, A high 
temperature superconductor having sup erior performance in the presence of a magnetic field, the 
superconduct or comprising: 

a substrate: 

at least one buffer layer disposed on a surface of the substrate: 

at least one superconducting laver disposed over the at least one buflfer laver, 

wherein the at least one superconducting layer comprises a rare-earth-Ba-Cu-O 

composition, and wherein the superconductor comprises a di op in of less than a 
factor of about 7 at a tempei ature of between about 3 OK to about 77K, and at a 
magnetic field of about 1 Tesla, when the magnetic field is applied normal to the 
siurface of the superconductor, as compared to a in the presence of no magnetic 

4/23/2007 10J4-SP217 Response v2 Page 6 of 16 U.S. App.Na: 10/616,719 

PAGE 8/18 ^ RCVD AT 4/2412007 12:23:12 PWl [Eastern Dayip 



APR. 24. 2007 12:26PM LNAPW 512-439-7199 



NO. 1215 P. 9 



field and comprises a J. ^vheD a map ietic field is applied perpendicular to a 
surface of the superconductor. 
wberein said poalcinJ c when a magnetic field is applied perpendicular to a surface of the 
superconductor is at least about 90% of tlie peafe-Jg that exists when the magnetic 
. field is applied parallel to the surface of the superconductor. 

19. (Currently Amended) The high tomperaturo^iiperconduQtor of claim A high 
temperature supercond uctor having superior perfonnance in the presence of a magnetic field, the 
superconductor comprising: - 

a substrate; 

at least one buffer layer disposed on a surface of tlie substrate: 

at least one su perconducting layer disposed over the at least one buffer laven 

wherein the at least one s uperconducting layer comprises a rare-earth-Ba-Cu-Q 

composition, and wherein the superconductor comprises a drop in h of less than a 
factor of about 7 at a tem perature of between about 3QK to about 77fL and at a 
magnetic field of about 1 Tesla. when the magnetic field is applied normal to tlie 
surface of the superconductor, as compared to a in the presence of no m^ frnf^tic 
field, and comprises a L when a m agnetic field is applied perpendicular to a 
surface of the superconductor, 
wherein o o i d pcalcin J c when a magnetic field is applied perpendicular to a surface of the 
superconductor is at least about 70% of the peafc-Jc that exists when the magnetic 
field is applied parallel to the surfece of the superconductor. 

20. (Currently Amended) high temperature * auporoonductor of cloim M. - A high 
temperature superco nductor having superior performance in the presence of a magnetic field, the 
superconductor comprising: 

a substrate: 

atleast one butfer layer disposed on a surface of the substrate: 

at least one superconducting layer disposed over the at least one buffer layer. 

wherein the at least one superconducting layer comprises a rare-earth-Ba-Cu-O 

compositio n, and wherein the superconductor comprises a drop in Jp of less Than a 
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factor of about 7 at a temperature o f between about 30K to about 77K, and at a 
m agnetic field of about 1 Tesla. whe n the mafmetic fi^]^ iq ap plied nomial to the 
surface of the superconductor, as c ompared to a J . in the prese nce of no magnetic 
field, and comprises a wh en a magnetic field is applied perpendicular to a 
surface of the superconductor. 
wherein, when a magnetic field is applied in any orientation with respect to a surface of 
the superconductor, the superconductor has a value that is at least about 50% of 
the pe^Jc that exists when the magnetic field is applied parallel to the surface of 
the superconductor, 

2L (Original) The high temperature superconductor of claim 14, wherein the substrate 
comprises a superconducting film on a metal tape, 

22. (Original) The high temperature superconductor of claim 14, wherein the high 
temperakire superconductor is utilized in at least one of: a power cable, a power transformer, a 
power generator, and a power grid. 

23. (Original) The high temperature superconductor of claim 22, wherein the power cable 
comprises a conduit for passage of a cooling fluid, and wherein the high temperature 
superconductor is disposed proximate the conduit. 

24. (Original) The high temperature superconductor of claim 23, wherein the power cable 
comprises at least one of: a power transmission cable and a power distribution cable. 

25. (Original) The high temperature siiqperconductor of claim 22, wherein the power 
transformer comprises one or more windings, wherein at least one winding comprises the high 
temperature superconductor. 

26. (Original) The high temperature superconductor of claim 22, wherein the power 
generator comprises; 

a shaft coupled to a rotor comprising at least one electromagnet comprising one or 
more rotor coils, and 
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a stator comprising a conductive vdnding suiroundixxg the rotor, 
wherein the conductive winding or at least one of the rotor coils comprises the high 
temperature superconductor, 

27, (Original) The high temperature superconductor of claim 22, wherein the power grid 
comprises: 

a power generation station comprising a power generator; 

a transmission substation comprising at least one power transformer for receiving 
power from the power generation station, and for stepping-up voltage for transmission; 

at least one power transmission cable for transmitting power frora the 
transmission substation; 

a power substation comprising at least one power transformer for receiving power 
from the power transmission cables^ and for stepping-down voltage for distribution; and 
at least one power distribution cable for distributing power to an end user. 

28. (Previously Presented) A tape^formed oxide superconductor having minimal 

degrada^tion of Jc when a magnetic field is applied normal to the superconductor's 
surface, the sui)eroonductar comprising: 
a metal tape substrate; 

at least one buffer layer overlying a surface of the metal tape substrate; 
a first si^conductmg layer comprismg YBaaCusO?^ overlying the at least one buffer 
layer; 

a second superconducting layer comprising RBaaCusOx overlying the first 

superconducting layer^ wherein R comprises at least one of: samarium (Sm), 
ytterbium (Yb), neodymium (Nd), gadolinium (Gd), europium (Eu), lanthanum 
(La), dysprosium (Dy), holmimn (Ho), and mixtures thereof; 

and a third superconducting layer comprising YBa2Cu307-je overlying the second 
superconducting layer, 

wherein x is greater than zero and less ttian one, aad wherein when a magnetic field is 
applied perpendicular to a surface of the tape-fonned oxide superconductor, the 
tape-formed oxide superconductor has a peak Jc. 
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29. (Previously Presented) The tape-formed oxide superconductor of claim 28, whereiix 
said peak Jc when a magnetic field is applied perpendicular to a surface of the tapo-foimed oxide 
superconductor is about 50-90% of the peak Jc that exists when the magnetic field is applied 
parallel to the surface of the tape-formed oxide siiperconductor. 

30. (Original) The high temperature superconductor of claim 28, wherein, when a 
magnetic field is applied in any orientation with respect to a surface of the superconductor, the 
superconductor has a Jc value fliat is at least about 50% of the peak J^, that exists when the 
magnetic field is applied parallel to the surface of the supercx)nductor. 

31. (Original) The tape-formed oxide superconductor of claim 28, wherein the tape- 
formed oxide superconductor comprises a drop in J© of less than a factor of about 7 at a 
temperat-ure of between about 30K to about 77K, and at a magnetic field of about 1 Tesla, when 
the magnetic field is applied normal to the surface of the tape-formed oxide superconductor, as 
compared to a J^. in the presence of no magnetic field. 

32. (Original) The high temperature superconductor of claim 28, wherein the high 
temperature superconductor is utUized in at least one of: a power cable, a powea: transformer, a 
power generator, and a power grid. 

33. (Original) The high temperature superconductor of claim 32, wherein the power cable 
comprises a conduit for passage of a cooling fluid, and wherein the high temperature 
superconductor is disposed proximate the conduit- 

34. (Original) The high temperature superconductor of claim 33, wherein the power cable 
comprises at least one of: a power transmission cable and a power distribution cable. 

35. (Original) The high temperature superconductor of claim 32, wherein the power 
transformer comprises one or more windings, wherein at least one winding comprises the high 
temperature superconductor. 
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36. (Original) The high temperature superconductor of claim 32, wherein the power 
generator comprises: 

a shaft coupled to a rotor comprising at least one electromagnet comprising one or 
more rotor coils, and 

a stator comprising a conductive winding surrounding the rotor, 
wherein the conductive winding or at least one of the rotor coils comprises the high 
temperature superconductor. 

37. (Original) The high temperature superconductor of claim 32, wherein the power grid 
comprises; 

a power generation station comprising a power generator; 

a transmission substation comprising at least one power transformer for receiving 
power from the power generation station, and for stepping-up voltage for transmission; 

at least one power transmission cable for transmitting power from the 
transmission substation; 

a power substation comprising at least one power transformer for receiving power 
from the power transmission cables, and for stepping-down voltage for distribution; and 

at least one power distribution cable for distributing power to an end user. 

38. (Currently Amended) A tape-formed oxide superconductor having mfnimal 

degradation of when a magnetic field is applied normal to the sxJ^jerconductor's 
surface, the superconductor comprising: 
a metal tape substrate; 

at least one buffer layer overlying a suiface of the metal tape substrate; 
at least one superconducting layer comprising (YR)iBa2Cu307.jc overlying the at 
least one buffer layer; 
wherein R comprises Y is at least partially substituted with at least one of: samarium 
(Sm), ytterbium (Yb), neodymium (Nd), gadolinium (Gd), europium (Eu), 
lanthanum (La), dysprosium (Dy), holmium (Ho), and mixtures thereof, and 
wherein is greater than zero and less than one^ 
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wherein h vyhen a magnetic fie ld is applied perpendicular to the surface c^fth^. 

superconductor is at leagt about 50% o f the J. that mcists when the m agnetic field 
k-applied parallel to the surface of the superconductor . 

39. (Currently Amended) - The tap e foimod oxido superconductor of olaim 38. A tape- 
formed oxide superconductor having minimal degfadation of J. when a magnetic field is app lied 
normal to the superc onductor's surface, the superconductor comprising: 

a metal tape substrate: 

at least one bu ffer layer overlying a surfaoe of the metal tape substrate- 
at least one superconducting laver comprising f YR^iBa..Cu p7,. overlying the at least one 
buffer layer: 

wherein Y is at least partial ly substituted ^vitla at least one of: samarium (Sm\ ytterbium 
(Yh\ neodymium (N dl aadolimum (Gd). europium CEn). lanthanum (XaV 
dysprosium (Dv>, holmium fHoV and mixtures thereof, and wherein x is greater 
than zero and less than one> 

wherein when a magnetic field is applied perpendicular to a surface of the tape-formed 
oxide superconductor, the tape-formed oxide superconductor has a pea]&-jQ that is 
about 50-90% of the peak-Jg that exists when the magnetic field is applied parallel 
to the surface of the tape-formed oxide superconductor. 

40. (Currently Amended) Th e high teai ' pQgaturo oupercond = BetQr of clai m-3-8r 'A tape- 
formed oxide superconductor having minimal degradation of when a magnetic field is applied 
normal to the superco nductor's surface, the superconductor comprising: 

a metal tape substrate: 

at least one buf fer laver overlying a surface of the metal tape substrate: 
at least one superconducting laver comprising fYR^^Ba-^Cu. OT ^v overlying the at least one 
buffer layer: 

wherein Y is at least partially substituted with at least one of: samarium (Sm\ ytterbium 
(Yb), rifcodymium (NdX gadolinium (Gdl europium (EuV lantlianum (La), 
dysprosium rDy\ holmium THo). and mixtures thereof, and wherein x is greater 
than zer o and less than one. 
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wherein, when a magnetic field is applied in any orientation with respect to a surface of 
the superconductor, the superconductor has a Jc value that is at least about 50% of 
the peak-Jc that exists when the magnetic field is applied parallel to the surface of 
the superconductor, 

41. (Original) The tape-formed oxide superconductor of claim 38, wherein the tape- 
formed oxide superconductor comprises a drop in h of less than a factor of about 7 at a 
temperature of between about 30K to about 77K; and at a magnetic field of about 1 Tesla, when 
the magnetic field is applied normal to the surface of die tape-formed oxide superconductor, as 
compared to a Jc in the presence of no magnetic field, 

42. (Original) The high temperature superconductor of claim 38, wherein the high 
temperature superconductor is utilized in at least one of: a power cable, a power transformer, a 
power generator, and a power grid. 

43. (Original) The high temperature superconductor of claim 42, wherein the power cable 
comprises a conduit for passage of a cooling fluid, and wherein the lugh temperature 
superconductor is disposed proximate the conduit. 

44. (Original) The high temperature superconductor of claim 43, wherein the power cable 
comprises at least one of: a power transmission cable and a power distribution cable. 

45. (Original) The high temperature superconductor of claim 42, wherein the power 
transformer comprises one or more windings, wherein at least one winding comprises the high 
temperature superconductor. 

46. (Original) The high temperature superconductor of claim 42, wherem the power 
generator comprises: 

a shaft coupled to a rotor comprising at least one electromagnet comprising one or 
more rotor coils» and 

a stator comprising a conductive winding surrounding the rotor, 
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wherein the conductive winding or at least one of tiie rotor coils comprises the high 
temperature superconductor. 

47- (Original) The high temperature superconductor of claun 42, wherein the power grid 
comprises: 

a power generation station comprismg a power generator; 

a transmission substation comprismg at least one power transformer for receiving 
power from the power generation station, and for stepping-up voltage for transmission; 

at least one power transmission cable for transmitting power from the 
transmission substation; 

a power substation comprising at least one power transformer for receiving power 
from the power transmission cables, and for stepping-down voltage for distribution; and 

at least one power distribution cable for distributing power to an end user. 
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